How reliable is amino acid sequence homology in predicting similarity of structure and function of c-myc and Ad12 E1A oncogenic proteins?
Adenovirus E1A and c-myc genes are known to be capable of transforming primary rat cells when they occur in combination with either polyoma middle-T or T24 Harvey-ras1 genes. There was a low level of amino acid sequence homology between the nuclear adenovirus-12 (Ad12)E1A protein product (289 amino acids) and the c-myc protein based on optimal alignment and percentage identity. In contrast to others [Ralston R, Bishop JM (1983) Nature 306:803-806], we concluded that this low level of amino acid sequence homology was not significant, since rabies glycoprotein (RGP), which has no transforming function and localizes to the cell surface, had a similar low level of amino acid sequence homology to the c-myc protein. Furthermore, dot-matrix analysis, when used to test the overall level of amino acid sequence homology, showed no significant homology between c-myc and Ad12E1A, E1B, or RGP. Thus, low levels of amino acid sequence homology between two proteins may not be sufficient to predict structural and functional similarities between them reliably, even if the two proteins appear to share a common function.